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Soro
UCI reports the following methodological details: (Fig. S2 ).
Alignment and Genotyping.
Genotyping of the modern Aymara and Rio Uncallane were conducted via GATK's UnifiedGenotyper tool (77), using only sequence data with a base quality greater than 20 and minimum depth of 4. For frequency-based analyses, the ancient samples were further filtered for potentially false calls due to DNA damage, by requiring a minimum of 4 alleles to call C -> T or G -> A SNPs. All other analyses removed these transitions.
For the low coverage samples, K1 and SMP5, genotypes were obtained using Samtools pileup, with a minimum base quality of 20. For sites with greater than 1 read, a base call was randomly selected and duplicated to form a homozygous diploid genotype, which were then turned into PED format files for merging. Transitions, which could be due to DNA damage, were removed.
For analyses requiring frequency estimation (PBS and Fastsimcaol2), ANGSD (57) was used, using a minimum base quality of 20. For the ancient Rio Uncallane, a minimum of 5 individuals were used and for the modern Aymara a minimum of 10 individuals were used. None of the Rio Uncallane were determined to be related, using the Ajk statistic, as implemented in vcftools (78). .
Imputation

MtDNA (Ancient Samples). The samples were aligned to the revised Cambridge Reference
Sequence (rCRS), using BWA (bwa aln -l 16500 -t 32 -n 0.01). The program SG-Adviser (80) was used to call the haplogroup directly from the sequence alignment file, reporting the highest ranking haplogroup in Table 1 . Only reads with mapping quality above 30 and sites with base quality above 30 were used to call a consensus and identify the mtDNA haplogroup. All haplogroups identified in the ancient samples are commonly found in modern day indigenous groups from the Americas (81).
Contamination Estimates. Contamination estimates using the mitochondrial genome were run on all seven ancient samples using the Schmutzi program described by Renaud et al. (82) . The method jointly estimates present day human contamination and reconstructs the endogenous mitochondrial genome by considering both deamination patterns and fragment length distributions. Estimates are shown on Table S2 . We assumed K=3 to K=15 ancestral clusters. For each value of K, ten replicate runs were performed, and the run with the greatest likelihood was selected for further analysis. Clusters K=2 through K=8 are presented in Fig. S6 . The admixture graphs were generated with PONG (85).
TreeMix analysis. We started with the identical filtered dataset of called genotypes described in the SI Appendix. TreeMix (18) was applied to the dataset to generate maximum likelihood trees and admixture graphs from allele frequency data. The Yoruban (YRI) from the Simons Genome Project (46) was used to root the tree (with the -root option). We accounted for linkage disequilibrium by grouping M adjacent sites (with the -k option), and we chose such that a dataset with sites will have approximately / ≈ 20,000 independent sites. At the end of the analysis (i.e., number of migrations) we performed a global rearrangement (with the -global option). We considered admixture scenarios with = 0 and = 1 migration events. Each migration scenario was run with 100 replicates, and the replicate with the highest likelihood was chosen to represent the maximum likelihood tree or graph for the given migration scenario.
Figures 3B and 3C display the results for the maximum likelihood tree with no admixture ( = 0) events. Figure S5 shows the maximum likelihood tree with one migration event ( = 1). In this study, we are concerned with two scenarios. The first is setup where is the ancient Rio Uncallane, is the lowland Huilliche-Pehuenche, and is the Han Chinese (CHB from the 1,000 Genomes Project). We therefore are interested in computing
For the second scenario, is the modern Aymara, is the ancient Rio Uncallane, and is the Han Chinese (CHB from the 1,000 Genomes Project). We therefore are interested in computing
Fst that was estimated on a per SNP basis using the Weir and Cockerham (86) Table S5 .
Demographic history model
The commands used in FastSimCoal2 (v. 2.6.0.3) (20) to infer the model were as follows:
fsc2603 -t template file -e estimation file -n100000 -N100000 -d -l 10 -L 40 -m -M 0.001 -c0.
The inferred parameters and confidence intervals from 100 bootstrap replicates are listed on Table S6 . We set value for N A /N 0 =100 to facilitate optimization as in ( We also ran two additional models to assess if the highlander collapse could still be inferred without the ancient highland population. In the first scenario, the ancient samples (Rio Uncallane) were removed from the model, allowing the highland collapse to be informed by the modern high-altitude population (the Aymara). We find that the severity of the collapse does increase, however, it does not approach the levels seen in the lowland populations. In this model, the Aymara experience a 37.4% decrease in population size {95% CI(0.44-0.30)}, which is an increase from the original model's inference of 27%. For the next model, we did not merge the Rio Uncallane into the modern Aymara and let them split off into their own modern population.
This increased the Aymara collapse to 74% {95% CI(0.71-0.77)}, however, this may also be a consequence of splitting the high-altitude populations. We also find that the difference between the low and highland collpase remains significant (P=0.0163, Chi-squared test).
We were also concerned that an imputation bias may have been introduced in the samples from Chile. We therefore checked the results against a summary statistic, average heterozygosity, to see if model agreed with the result. We first filtered the data sets to only include SNPs found in the Human Origins Array for the SAN (Affymetrix) so that we would have a constantly ascertained set of SNPs. We then calculated the heterozygosity rate for each population using
Plink and the formula
The results, shown on Figure S3 , show a similar pattern of reduced effective population size (with heterozygosity as a proxy) as seen with the demographic model, which utilized both sequence and imputed data.
Finally, we calculated the reduction of average heterozygosity between the Rio Uncallane and Aymara. In order to allow DNA to be simulated right before the bottleneck, we subtracted 17 generations (the time at which the bottleneck is inferred by the model) from all historical events, thereby simulating data right before the population collapse. We then calculated average heterozygosity on the simulated DNA sequence and compared it to the modern Aymara population. We found that the simulated data right before the bottleneck to have an average Heterozygosity of 0.4282, while the Aymara show an average heterozygosity of 0.3287. Fig. S1 . Location of ancient and modern samples. 
Figures and Tables
